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1. Introduction 

This working paper will elaborate upon the Land Use Classification to be adopted for indicating land 

uses during the existing land use (ELU) surveys. This categorization will also aid during the 

preparation of the proposed land use of the Development Plan. The paper also elaborates on the 

survey methodology that will be used by the Consultant to conduct the Existing Land Use Survey 

(ELU) towards the preparation of the Development Plan for Greater Mumbai 2014-2034 for MCGM.   

1.1. Overview  

Land Use Classification is an integral part of all planning exercises.  Land use helps describe how the 

land is being utilized by people and also helps describe the socio-economic reality of the land.  

Externalities and benefits arising out of land use and the operations applied to the land to produce 

them cannot be easily observed and therefore need to be obtained through primary field surveys. 

Information pertaining to land use helps policy analysis and decision making.  An accurate 

representation of the land uses through a correct classification system thus becomes important so as 

to get an accurate picture of the existing land use. 

Planning for the future of any area depends on an understanding of its current state and the forces 

acting upon it.  Conducting a land use survey is an important component of the process of gaining 

such an understanding of the area. A land use survey essentially involves mapping of land use of 

each land parcel.  This would include parcels covering large natural features such as hills, water 

courses, open spaces etc as well as buildings and their uses, identified under broad categories as 

residential, mixed use, industrial, commercial, etc.   

Information pertaining to land use helps policy analysis and decision making. The land use survey 

helps planners gather current information about an area from a physical perspective. It also provides 

an insight into the non-spatial dimensions of places through indicators such as parcel sizes, sub-

division pattern, nature of sub-category of land use, clustering of land uses and their relation to 

other related uses etc.  Information about individual parcels of land can then be collated and 

assessed to understand general growth trends in an area and can help in determining areas of 

opportunity. The land use survey also captures all public amenities (public and non public) in an area 

thereby helping planners understand if a community is adequately served by or lacking in amenities.  

In combination with the demographic census data the information from the land use survey helps 

provide a complete picture of the area. The ELU should ideally be read with the development rights 

associated with it in order to understand the growth trends. This aspect will be taken into account in 

the ELU report. By comparing the existing land use map with the current Development plan, an 

assessment can be made of the level of implementation and deviation from the Plan. 

The ELU Map also lends itself to analyzing across various sectors for the existing situation analysis. 

For example, a study of the types of economic activities provides an understanding of clustering of 

economies and their interdependencies with related activities. This in turn, compared with location 

of types and sub-categories of residential areas or mixed residential-commercial areas or industrial 

areas would provide an insight into the possible forward backward linkages that exist between them. 



  

  

2. The ELU Survey in the Context of Mumbai 

The Existing Land Use Map is a key component of the process of preparing a Development Plan for 

Mumbai.  Section 25 of the MRTP Act, 1966 details out the ELU preparation as follows:  “After the 

declaration of intention of a Planning Authority or the said Officer to prepare a Development Plan 

but not later than six months from the date of such declaration or not later than such further time as 

the State Government may from time to time extend, a Planning Authority or the said Officer shall 

carry out a survey of the lands within the jurisdiction of the Planning Authority and prepare an 

existing-land-use map indicating the existing use of land therein.” 

The preparation of the Existing Land Use Map involves the preparation of a Base map and 

conducting land use surveys to ascertain current uses that will then be mapped based on the 

mutually decided ELU codes with MCGM officials.   This is a challenging task considering that, 

typically, in Mumbai there are multiple uses packed closely together, areas undergo rapid 

transformation or land uses that are other than those they are originally intended for. The existing 

land use coupled with development rights here acquires a dynamic status as opposed to a static one. 

Another complexity is that over 55% of the city’s population lives in informal housing settlements 

that are poorly mapped. These informal settlements are parallel avenues of economic production 

like manufacturing, warehousing, food processing etc. Economic disparities and mixed uses in the 

city necessitate several sub categories of main land uses. For example, Residential category has 

several sub-categories such as apartments, chawls and slums that further are differentiated to 

include residential with commercial, shopping, industrial etc. Similarly Commercial category includes 

Retail Markets which is further differentiated to include municipal, informal and weekly markets 

along with shopping centres and malls.    

2.1. Land Use Categories  

The process of listing the categories and sub-categories for Existing Land Use entailed an intensive 

approach that taken into consideration typical and specific typologies of developments and diverse 

cases of land use. Several categories of land uses have been listed along with utilities and amenities 

that are to be recorded and mapped during the ELU survey. In addition, colour codes for 

representation during the mapping of these land use categories have also been finalized after 

discussion with MCGM officials and with reference to the existing DP.  These are detailed out below. 

2.1.1. Broad Land Uses 

There are significant changes since the last DP in both, the categories as well as the nature of 

classification. Broad land uses are indicated in the Development Plan 1991 as Residential, 

Commercial, Industrial, and Non Developable Zones.  To capture the current existing land uses 

accurately, some new categories have been created (for e.g. Environmentally Sensitive Areas, Urban 

Villages and Offices) and in addition each land use is also subdivided into several new sub categories 

so as to capture the full range of land uses flavors.  For example, the Residential category now has 

five sub categories that include the whole range of dwellings from single family houses to slums. 



  

  

Further new sub categories have been introduced to accommodate the predominantly mixed use 

nature of residential areas in Mumbai.   

The Broad Land Uses have been illustrated below along with the respective codes and sub codes that 

will be used to denote them in the Existing Land Use Map.  

 

 

a) Residential 

 

These include 5 sub categories from R1 to R5 covering single family 

houses, apartments, all Government provided housing, chawls and 

slums. Residential uses are also further classified to include the 

largely mixed use character of Mumbai’s residential areas that coexist 

with local shopping and commercial or industrial uses. Accordingly, 

each category is further subdivided into Residential-Commercial or 

Residential - Shopping or Residential - Industrial where the 

predominant use is residential with a significant presence of the 

secondary use.  

Figure 1: Land Use Category: Residential 

 

 

b) Commercial 

 

In general, this category covers business and retail activities. It is 

subdivided to include Markets (both wholesale and retail), Hotels 

(lodges and star categories) and other commercial uses along with 

the formal Municipal Markets, Shopping Centres and Malls. 

Warehouses, godowns, and cold storages are included in this 

category but their largely industrial nature is shown through the use 

of a different colour code that matches the ‘Industry’ category. 



  

  

 Figure 2: Land Use Category: Commercial 

 

 

c) Offices 

 

Offices are usually included under the Commercial category. However, 

due to their significant presence in Mumbai, and considering several 

new types of offices that have emerged over the last decade, a new 

separate land use category called Offices has been created. Offices 

have been further categorized to demarcate Municipal offices, all 

offices belonging to Government- Centre or State, Municipal Chowkies, 

Octroi Offices, IT and IT Enabled Offices and all other offices. Though 

offices have been a main code ‘O’, in order to capture the commercial 

nature of offices in general they share the same colour code as the 

commercial category. However, the Government Offices included in 

this category are represented by a different colour code to denote 

their non – commercial nature.  

Figure 3: Land Use Category: Offices 

 

 

 

 



  

  

d) Industrial 

 

All general industries, both heavy and light industries and industrial 

estates are included under Industrial Category. This category also 

includes the film industry (with its studios and processing units) as a 

separate industry. 

Figure 4: Land Use Category: Industrial 

 

 

e) Urban Villages 

 

These include all older traditional settlements in the city -villages or 

gaothans as well as fishing villages or koliwadas. Some of these are 

already included under the heritage list as ‘heritage precincts’. 

Figure 5: Land Use Category: Urban Villages 

 

 

 

 

 

 

 

 



  

  

f) Primary Activity 

 

Primary sector activities such as fishing/drying yards, plantation, dairy, 

cattle shed, tabelas, cattle pounds and Salt Pans are included in this 

category. Quarrying and dhobi ghats are also included. 

 

Figure 6: Land Use Category: Primary Activity 

 

 

g) Natural Areas and Open Spaces  

 

These include National Parks, forests including mangrove forests (as 

identified by the Forest Department), salt pans, mud flats, hills and all 

water bodies (including natural water courses, lakes, tanks and ponds). 

All Open Spaces are included in this category and is further subdivided 

to include the entire range of open spaces from small playgrounds, to 

promenades and beaches and recreational grounds.  

Figure 7: Land Use Category: Natural Areas and Open Spaces 

  



  

  

h) Vacant Land 

 

These include vacant lands which are lying undeveloped, belonging 

either to Government or privately owned. 

 

Figure 8: Land Use Category: Vacant Land 

 

 

i) Unclassified Land 

Land used by various defense agencies are generally clubbed under this category. 

Figure 9: Land Use Category: Unclassified Land 

 

 

 



  

  

  

2.1.2. Amenities and Public Utilities  

Usually amenities are included under ‘Public or Semi-Public’ use. In the current DP, social amenities 

and public utilities were included as reservations and amenities such as hospitals and schools are 

permitted to be developed by private owners. Hence, in the Land Use categories amenities and 

public utilities are not classified under Public-Semi-Public use. Instead, all Amenities and utilities are 

classified according to their respective uses, along with several sub-categories, with the primary 

intention of capturing all the obligatory functions of the MCGM. They are categorized as follows: 

 

a) Medical Amenities  

 

These include dispensaries, maternity homes, hospitals and other 

medical services. These amenities are further sub divided to 

differentiate between municipal and private facilities. In addition, all 

cemeteries, crematoriums and burial grounds for all faiths are 

classified under Medical Amenities since they are managed by the 

Health Department. 

Figure 10: Land Use Category: Medical Amenities 

 

 

 

 

 

 



  

  

b) Social Amenities 

 

These include social and cultural centres such as halls, welfare centres, 

auditoriums, art galleries, theatres, libraries and museums. Religious 

spaces and law keeping facilities like police stations, chowkies, courts 

and prisons are also included in this category.  

Figure 11: Land Use Category: Social Amenities 

 

 

c) Educational Amenities  

 

These include all educational institutions. Sub categories cover 

municipal and private schools, special schools, colleges, polytechnics, 

all institutions of higher learning like professional colleges, IIT, NITIE, all 

research institutes and universities. 

 

 

 

 

 



  

  

Figure 12: Land Use Category: Educational Amenities 

 

 

d) Public Utilities and Facilities 

 

These include all basic utilities such as power generation and supply, 

water supply, sewage collection and disposal, solid waste disposal, 

storm water disposal and fire brigade. Each utility is further 

subdivided into sub-categories - Power includes electric power 

plants, transmission stations, HTL/transmission lines and receiving 

stations. Water includes aqueducts, water treatment plants, water 

reservoirs and water pumping stations. Sewage treatment 

plants/aerated lagoons, sewage pumping stations and public sanitary 

conveniences are the subcategories under Sewage.  Solid Waste 

includes Solid Waste Disposal sites and refuse stations.   

Figure 13: Land Use Category: Public Utilities and Facilities 

 

 

 

 



  

  

 

e) Transport and Communication Facilities  

 

These include  all bus depots;  railway terminals, railway stations, 

yards and siding; airports; metro and mono rail stations; truck 

terminals and freight complexes; sea ports and jetties; public parking 

facilities and RTOs. 

Figure 14: Land Use Category: Transport and Communication Facilities 

 

 

The Land Use Classification and Codes arrived at forms the basis of the Existing land Use Survey 

process.  (See attached: Figure 15 Consolidated land use classification).  The ELU Survey Process and 

its various components are detailed in the next section.  

NOTE: These categories identified to capture Existing Land Use in physical ELU survey are of dynamic 

nature and may undergo changes in terms of addition and/or modification according to the needs of 

categorization as well as requirements of GIS in consultation with the MCGM. Changes in the ground 

will be incorporated through discussion with MCGM. 
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Figure 15: Consolidated land use classification  
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3. The ELU Survey Process 

3.1. Defining the Survey Area  

The entire area under MCGM, comprising of 24 wards, has been divided into zones to be surveyed in 

6 stages over 6 months.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16: Survey Stages: Ward Cluster-Wise   

The existing clustering of the 24 wards under 16 ward committee groups, has been considered while 

creating the zones for the 6 survey stages, so as to prevent issues related to dissemination later.  The 

16 ward committees oversee the 24 wards grouped as - A& B& E;  C & D; F/S & F/N; G/S; G/N ; H/E 

&H/W; K/E; K/W; P/S; P/N; R/N &R/C &R/S; M/E &M/W; L; N; S; T.  

3.2. Survey Grid 

The entire area of Greater Mumbai is divided with a grid into areas of 3.2 sq kms each. The logic of 

this grid is arrived at on the basis of the area that can be covered by a couple of healthy surveyors on 

foot/on a two wheeler in approximately one week. The survey team will undertake one ward cluster 

over a period of four weeks. Ward clusters appear to vary in size but have been rationalized after 



   

  

taking into account various factors such as the level of complexity of survey, density, presence of 

natural features and non-survey areas in the wards.  

 

Figure 17: Survey Grid superimposed on Ward cluster stages: Each grid component represents 3.2 sq 

km to be covered by a team of 2 surveyors per week. 

 



   

  

3.3. Scheduling of ELU Survey 

The entire survey area will be surveyed by the survey team as per the survey grid. The survey 

schedule has been worked out so that the surveys are commenced at the northern and southern 

edges of the city and then worked inwards.   

It has been decided in discussions with MCGM that once the surveys are done, the ELU maps will be 

got verified from the staff working in the Development Plan Department for the respective wards to 

receive their inputs, corrections on the maps based on their intimate knowledge of the wards they 

are in charge of.  After the first set of ward wise ELU maps are prepared for display to the D.P. staff, 

the next set of surveys will be undertaken subsequent to incorporating their suggestions/changes 

etc. into the second set of field surveys.  

The timeline for the survey will span 4 weeks for each ward cluster and is elaborated in the schedule 

that follows.  
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Figure 18: Schedule of ELU Survey  
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3.4. Team 

To address these complexities, a local team of surveyors who are familiar with the local context will 

be employed for the survey. A team of 24 to 30 surveyors supervised by four survey managers, 

assisted by 4 urban planners and backed by the GIS team will undertake the land use Surveys for 

preparing the ELU maps.  

 

3.5.  Pre-survey preparation 

3.5.1. Base Map Preparation 

The GIS Base Map is being prepared using the GIS data provided by MCGM. This will serve as the 

base map for the ELU survey team. It will contain data pertaining to basic administrative boundaries, 

transportation networks, property boundaries and natural features as overlays on a satellite image 

of the area of the City. 

 

 

 

3.5.2. ELU Categories and Colour Codes 

As discussed earlier, the categories of land use to be recorded on the ELU survey have been decided 

after detailed discussions with the MCGM and with reference to the DP in force. Accordingly the 

broad land use categories such as residential, commercial, industrial, offices and their further 

subcategories will be mapped. Amenities and public utilities along with natural features and 

environmentally sensitive areas are also to be mapped. These will accordingly be shown as per 

colour codes that have been decided based on standard conventions followed so far for Mumbai and 

finalized after discussion with MCGM.  (see Figs 1-13) 

  

                               

Figure 19: High Resolution Satellite Image to Landuse Map 



   

  

3.6. Site Survey and Data Collection 

3.6.1. Tool Kit 

The Survey Team will be equipped with a survey tool kit consisting of the following:  

• Base Map 

• Development Plan 1991 including approved modifications 

• Tablet PC (Intel Classmate PC 2).  These are sturdy and have a long battery-life. Areas 

which will pose problems for surveys using tablets will however be covered using paper 

based survey.  Specialized plug-ins are developed on top of QGIS (Quantum GIS) 

Software which will allow easier data capture.   

3.6.2. Field Surveys 

Surveyors will visit each property to ascertain the land use of each property as per ELU categories 

provided.  Broad land uses will be mapped as per the categories and the codes decided. Since each 

of the categories are further detailed out into sub-categories, an exact picture of the existing 

situation can be mapped.  For example, each of the residential land uses will be mapped as per the 

five building typologies arrived at -such as single family housing, apartments, government quarters, 

chawls or slums. Further to demarcate mixed uses- if more than one land use is present then the 

appropriate category will be indicated against the property (eg. RS if it is Residential largely with 

some Shopping use) 

Each Surveyor Tablet will be loaded with the base map data for one survey grid. Each feature will be 

given unique ID.  An easy-to-use base map, as shown in the sample here   will be given to each 

surveyor.  The hard copies of the existing DP will also be given for reference. Any discrepancy from 

ground reality will be directly corrected in the field itself. Land use will be updated using a dropdown 

list to minimize errors. For paper based surveys similar print maps and data entry sheets will be 

provided.  

 

Figure 20: Sample of Base Map 

 



   

  

Once each survey grid is surveyed, it will be verified against the reservation for amenities and 

modifications of the Development Plan 1991 and the given list of ELU categories along with the 

current DP. If any omissions or discrepancy is found between the field survey and information at 

hand from secondary sources, validation will be carried out through another field visit for 

confirmation. 

 

Figure 21: Samples of Survey PC Tablet, field survey sheets and verification notes 

 

 

 

 

 

 

 

Figure 22: Field verification notes 

 



   

  

3.7. Verification 

The entire data collected on the field will be verified using check lists, automated routines and 

manual system checks. Surveyed data (picked randomly by survey team leader) will be rechecked in 

the field for quality. There will be a check list and deviation sheet per survey grid. Field visits by both 

the GIS expert as well as Urban Planners will be initiated to validate proper input of surveys that are 

carried out. 

Time required for verification of the ELU survey conducted shall be phased. Six ward clusters 

undertaken for surveys as per the schedule shall be verified for quality and accuracy with the ward 

level officers of the D. P. Department of MCGM during the course of the survey. Subsequently, 

during the course of GIS digitization, the output maps shall be verified with the MCGM officials on a 

fortnightly basis (or as the mapping progresses depending on the complexity of different ward 

clusters).  

3.8. Compiling and Mapping the Data 

After survey completion, verification and correction, each survey grid will then be imported back 

into the database. All the map data will be loaded into postgresql + postGIS database server. 

Quantum GIS software will be used to edit the data. As the entire data is loaded into database 

server, this will allow multiple simultaneous edits thereby expediting the outputs. Also since the 

survey data is captured digitally and directly imported into the backend system, survey data 

integration steps are greatly reduced since intermediate coding steps are completely eliminated. 

This will also eliminate the errors introduced in backend coding process. 

3.9. Final ELU Map 

Once the inputs from the MCGM are received, the ELU maps will be updated incorporating the 

relevant inputs and the final ELU will be prepared. The final delivery of the Maps along with the 

database will be made available to MCGM with all the feedbacks and comments incorporated in 

them on ArcGIS platform. 

 The ELU Maps will also have a brief report ward-wise that will assess various aspects such as  

· Present land use zone 

· Provision of Educational, Healthcare and Recreational facilities   

· Provision of Public Utilities, Transport, Communication and Infrastructure facilities 

· Environmental status    

· Slums   

· Proneness of the area to natural hazard 

· Real estate prices 

 

 

 

 

 



   

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 23: Sample ELU Map with Legend 

3.10. Sample ELU Survey Maps   

Three diverse areas, in Greater Mumbai- one each in the City, Western and Eastern Suburbs- were 

selected by the MCGM to carry out sample ELU surveys and generate sample ELU maps. These 

surveys were carried out and validated on ground by urban planners as well as MCGM officials. The 

final ELU maps have then been printed at three scales – 1: 2500, 1: 4000 and 1: 10000 so as to check 

the legibility of the maps at the scales that they are usually printed at. The ELU maps for the three 

sample areas (In wards C, K/W and S) are given below for reference. 

These have been discussed with MCGM officials for their suggestions and comments with respect to 

methodology, land use and the types of categories incorporated. The suggestions and comments 

have been incorporated into the ELU maps. In accordance, a full-fledged ELU survey has commenced 

for the entire MCGM area.  

Once the preliminary survey methodology has been validated no changes will be incorporated in the 

middle of the survey unless the changes are such that they will not hamper the delivery schedule of 

the Existing Land use plans. Validation of the ELU will be carried out periodically as given in schedule 

of ELU Survey. 
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Figure 24: Sample ELU Map with Legend for Ward C 
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Figure 25: Sample ELU Map with Legend for Ward K/W 
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Figure 26: Sample ELU Map with Legend for Ward S 
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